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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1. (Cancelled) 

2. (Currently Amended) A method for generating a compressed or expanded waveform from 
original waveform data. smd_ generated com pressed or expanded waveform cap able of bein g 
stored or re produced, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of frequency 
band-divided waveforms; 

receiving position data including a plurality of time points indicating when waveform 
data is to be read out from the plurality of frequency band-divided waveforms, and position 
information elements indicating a particular location in the plurality of frequency band-divided 
waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided waveform 
according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency band- 
divided waveforms to form the compressed or expanded waveform; 

wherein in accordance with a first compression and expansion format, the step of 
generating at least one processed waveform from each frequency band-divided waveform further 
includes the steps of: 

receiving a plurality of opening and starting addresses, each opening and starting 
address designating a starting point of cycles that comprise the frequency band-divided 
waveform; 

receiving a plurality of position information elements, each position information 
element designating a particular cycle and address of the frequency band-divided waveform 
corresponding to each time point; 
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reading out first waveform data from the frequency band-divided waveform of at 
least two repeated cycles starting at the opening and starting address associated with the cycle 
corresponding to every other time point, and waveshaping the first waveform data with an 
envelope to form a first processed waveform; and 

reading out second waveform data from the frequency band-divided waveform of 
at least two repeated cycles starting at the opening and starting address associated with the cycle 
corresponding to every other time point that does not coincide with the reading out of the first 
waveform data, and waveshaping the second waveform data with the envelope to form a second 
processed waveform. 

3. (Original) A method as recited in claim 2, further including the step of repetitively reading 
out cycles within the first and second waveform data when a first interval between addresses 
designated by the plurality of position information elements is less than a second interval 
between addresses in the plurality of opening and starting addresses. 

4. (Original) A method as recited in claim 2, further including the step of jump reading out 
cycles within the first and second waveform data when a first interval between addresses 
designated by the plurality of position information elements is greater than a second interval 
between addresses in the plurality of opening and starting addresses. 

5. (Currently Amended) A method for generating a compressed or expanded waveform from 
original waveform data, said generated comp ress ed or expanded waveform capable of being 
stored or reproduced, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of frequency 
band-divided waveforms; 

receiving position data including a plurality of time points indicating when waveform 
data is to be read out from the plurality of frequency band-divided waveforms, and position 
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information elements indicating a particular location in the plurality of frequency band-divided 
waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided waveform 
according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency band- 
divided waveforms to form the compressed or expanded waveform; 

wherein the step of generating at least one processed waveform from each frequency 
band-divided waveform further includes the steps of: 

receiving a plurality of position information elements, each position information 
element designating a different address of the frequency band-divided waveform corresponding 
to each time point; 

receiving pitch data indicating a read-out speed of the waveform portions; 

reading out successive first waveform portions from the frequency band-divided 
waveform at the read-out speed at every other time point, each first waveform portion comprising 
waveform data starting at the address of the position information element corresponding to the 
time point, the successive first waveform portions comprising first read-out waveform data; 

reading out successive second waveform portions from the frequency band- 
divided waveform at the read-out speed at every other time point that does not coincide with the 
reading out of successive first waveform portions, each second waveform portion comprising 
waveform data starting at the address of the position information element corresponding to the 
time point, the successive second waveform portions comprising second read-out waveform data; 

waveshaping the first read-out waveform data with an envelope to form a first 
processed waveform; and 

waveshaping the second read-out waveform data with the envelope to form a 
second processed waveform. 

6. (Original) A method as recited in claim 5, further including the step of repetitively reading 
out first and second waveform portions when each read-out start point associated with each 
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position information element is earlier in time than the time point corresponding to the position 
information element. 

7. (Original) A method as recited in claim 5, further including the step of jump reading out first 
and second waveform portions when each read-out start point associated with each position 
information element is later in time than the time point corresponding to the position information 
element. 

8. (Currently Amended) A method for generating a compressed or expanded waveform from 
original waveform data, said generated compressed or exp anded wave form cap able of being 
stored or reproduced, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of frequency 
band-divided waveforms; 

receiving position data including a plurality of time points indicating when waveform 
data is to be read out from the plurality of frequency band-divided waveforms, and position 
information elements indicating a particular location in the plurality of frequency band-divided 
waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided waveform 
according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency band- 
divided waveforms to form the compressed or expanded waveform; 

wherein the step of generating at least one processed waveform from each frequency 
band-divided waveform further includes the steps of: 

receiving a plurality of mark addresses that designate a starting point at delimiting 
locations of waveform segments of the frequency band-divided waveform; 

receiving a plurality of position information elements indicating a particular 
waveform segment of the frequency band-divided waveform corresponding to each time point; 
receiving pitch data indicating a read-out speed of the waveform portions; 
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reading out portions of at least one waveform segment at the read-out speed at 
every time point of the frequency band-divided waveform, the portions of at least one waveform 
segment comprising waveform data starting at the mark address associated with the waveform 
segment corresponding to the time point and ending with a mark address corresponding to a 
subsequent time point; and 

sequencing consecutive portions of at least one waveform segment to generate a 
processed waveform from the frequency band-divided waveform. 

9. (Original) A method as recited in claim 8, further including the step of repetitively reading 
out portions of at least one waveform segment when a first interval between addresses designated 
by the plurality of position information elements is less than a second interval between addresses 
in the plurality of mark addresses. 

10. (Original) A method as recited in claim 8, further including the step of jump reading out 
portions of at least one waveform segment when a first interval between addresses designated by 
the plurality of position information elements is greater than a second interval between addresses 
in the plurality of mark addresses. 

11. (Cancelled) 

12. (Currently Amended) A method for generating a compressed or expanded waveform from 
original waveform data, said generated compressed or expanded waveform capable of bei ng 
stored or reproduced, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of frequency 
band-divided waveforms; 

receiving position data including a plurality of time points indicating when waveform 
data is to be read out from the plurality of frequency band-divided waveforms, and position 



-6- 

015.697896.1 



Atty. Dkt. No. 230980-0213 



information elements indicating a particular location in the plurality of frequency band-divided 
waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided waveform 
according to the position data and at least one compression and expansion format; 

superimposing a plurality of processed waveforms generated from all frequency band- 
divided waveforms to form the compressed or expanded waveform; and 

compressing or expanding each processed waveform by an identical amount of time; 

wherein the step of frequency band-dividing the original waveform data further including 
the steps of; 

sampling the original waveform data at a sampling frequency Fs; and 
dividing the original waveform data into N frequency band-divided waveforms, 
wherein the Mth frequency band-divided waveform, where M is an integer varying from one to 
N, is sampled at a sampling frequency equal to Fs divided by 2 (M-1) , and has a frequency band 
ranging from F s divided by 2 (M+1) to F s divided by 2 (M) . 

13. (Previously Presented) A method as recited in claim 12, the step of superimposing a 
plurality of processed waveforms comprising the steps of: 

filtering at least one of the N processed waveforms generated from the N frequency band- 
divided waveforms according to the frequency band of the frequency band-divided waveform 
associated with each processed waveform; and 

summing the N processed waveforms to form the compressed or expanded waveforms. 

14. (Original) A method as recited in claim 13, the step of frequency band-dividing the original 
waveform data further including the steps of: 

dividing the original waveform data into three frequency band-divided waveforms; 

generating at least one processed waveform from the first frequency band-divided 
waveform in accordance with a second compression and expansion format comprising the steps 
of 
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receiving a plurality of position information elements, each position information 
element designating a different address of the frequency band-divided waveform corresponding 
to each time point, 

receiving pitch data indicating a read-out speed of the waveform portions, 

reading out successive first waveform portions from the frequency band-divided 
waveform at the read-out speed at every other time point, each first waveform portion comprising 
waveform data starting at the address of the position information element corresponding to the 
time point, the successive first waveform portions comprising first read-out waveform data, 

reading out successive second waveform portions from the frequency band- 
divided waveform at the read-out speed at every other time point that does not coincide with the 
reading out of successive first waveform portions, each second waveform portion comprising 
waveform data starting at the address of the position information element corresponding to the 
time point, the successive second waveform portions comprising second read-out waveform data, 

waveshaping the first read-out waveform data with an envelope to form a first 
processed waveform, and 

waveshaping the second read-out waveform data with the envelope to form a 
second processed waveform; and 

generating at least one processed waveform from the second and third frequency band- 
divided waveforms in accordance with a third compression and expansion format comprising the 
steps of 

receiving a plurality of mark addresses that designate a starting point at zero- 
crossings of waveform segments of the frequency band-divided waveform, 

receiving a plurality of position information elements indicating a particular 
waveform segment of the frequency band-divided waveform corresponding to each time point, 

receiving pitch data indicating a read-out speed of the waveform portions, 

reading out portions of at least one waveform segment at the read-out speed at 
every time point of the frequency band-divided waveform, the portions of at least one waveform 
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segment comprising waveform data starting at the mark address associated with the waveform 
segment corresponding to the time point, and 

sequencing consecutive portions of at least one waveform segment to generate a 
processed waveform from the frequency band-divided waveform. 

15. (Previously Presented) A method as recited in claim 14, the step of superimposing a 
plurality of processed waveforms further including the steps of: 

sampling and low-pass filtering the processed waveform generated from the third 
frequency band-divided waveform according to the sampling frequency associated with the 
second frequency band-divided waveform and frequency band associated with the third 
frequency band-divided waveform to generate a third intermediate processed waveform; 

summing the third intermediate processed waveform with the at least one processed 
waveform generated from the second frequency band-divided waveform to generate a second 
intermediate processed waveform; 

sampling and low-pass filtering the second intermediate processed waveform according 
to the sampling frequency associated with the first frequency band-divided waveform and 
frequency band associated with the second and third frequency band-divided waveforms to 
generate a first intermediate processed waveform; and 

summing the first intermediate processed waveform with the at least one processed 
waveform generated from the first frequency band-divided waveform to form the compressed or 
expanded waveform. 

16. (Cancelled) 

17. (Currently Amended) A method for generating a compressed or expanded waveform from 
original waveform data, said generated compress ed or expa nded wav eform capable of being 
stored or rep roduced, the method comprising the steps of: 
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frequency band-dividing the original waveform data to produce a plurality of frequency 
band-divided waveforms; 

receiving position data including a plurality of time points indicating when waveform 
data is to be read out from the plurality of frequency band-divided waveforms, and position 
information elements indicating a particular location in the plurality of frequency band-divided 
waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided waveform 
according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency band- 
divided waveforms to form the compressed or expanded waveform; 

wherein the step of frequency band-dividing the original waveform data further includes 
the steps of dividing the original waveform data into a plurality of frequency band-divided 
waveforms, each frequency band-divided waveform having a plurality of frequency band 
waveform components; 

receiving a plurality of mark addresses that designate a starting point at delimiting 
locations of waveform segments of the frequency band-divided waveform; 

receiving a plurality of position information elements indicating a particular waveform 
segment of the frequency band-divided waveform corresponding to each time point; 

receiving pitch data indicating a read-out speed of the waveform portions; 

reading out portions of at least one waveform segment at the read-out speed at every time 
point of the frequency band-divided waveform, the portions of at least one waveform segment 
comprising waveform data starting at the mark address associated with the waveform segment 
corresponding to the time point and ending with a mark address corresponding to a subsequent 
time point; and 

sequencing consecutive portions of at least one waveform segment to generate a 
processed waveform from the frequency band-divided waveform; and 

wherein the step of superimposing a plurality of processed waveforms comprising the 
steps of: 
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multiplying each processed waveform with a level-controllable time window; 

filtering at least one of the plurality of processed waveforms generated from the 
plurality of frequency band-divided waveforms according to a frequency band of the frequency 
band-divided waveform associated with each processed waveform; and 

summing the processed waveforms to form the compressed or expanded 

waveforms. 

18. (Currently Amended) A method for generating a compressed or expanded waveform from 
original waveform data, said generated com pressed or expanded waveform ca pable of being 
stored or reproduced, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of frequency 
band-divided waveforms; 

receiving position data including a plurality of time points indicating when waveform 
data is to be read out from the plurality of frequency band-divided waveforms, and position 
information elements indicating a particular location in the plurality of frequency band-divided 
waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided waveform 
according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency band- 
divided waveforms to form the compressed or expanded waveform; 

wherein the step of frequency band-dividing the original waveform data further includes 
the steps of dividing the original waveform data into a plurality of frequency band-divided 
waveforms, each frequency band-divided waveform having a plurality of frequency band 
waveform components, the step of frequency band-dividing the original waveform data further 
including the steps of: 

dividing the original waveform data into three frequency band-divided 

waveforms; 
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generating at least one processed waveform from the first and second frequency 
band-divided waveforms in accordance with a compression and expansion format comprising the 
steps of 

receiving a plurality of mark addresses that designate a starting point at 
zero-crossings of waveform segments of the frequency band-divided waveform, 

receiving a plurality of position information elements indicating a 
particular waveform segment of the frequency band-divided waveform corresponding to each 
time point, 

receiving pitch data indicating a read-out speed of the waveform portions, 

reading out portions of at least one waveform segment at the read-out 
speed at every time point of the frequency band-divided waveform, the portions of at least one 
waveform segment comprising waveform data starting at the mark address associated with the 
waveform segment corresponding to the time point, and 

sequencing consecutive portions of at least one waveform segment to 
generate a processed waveform from the frequency band-divided waveform; and 

generating at least one processed waveform from the third frequency band-divided 
waveform in accordance with a compression and expansion format comprising the steps of 

receiving a plurality of opening and starting addresses, each opening and 
starting address designating a starting point of cycles that comprise the frequency band-divided 
waveform, 

receiving a plurality of position information elements, each position 
information element designating a particular cycle and address of the frequency band-divided 
waveform corresponding to each time point, 

reading out first waveform data from the frequency band-divided 
waveform of at least two repeated cycles starting at the opening and starting address associated 
with the cycle corresponding to every other time point, and waveshaping the first waveform data 
with an envelope to form a first processed waveform, and 
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reading out second waveform data from the frequency band-divided 
waveform of at least two repeated cycles starting at the opening and starting address associated 
with the cycle corresponding to every other time point that does not coincide with the reading out 
of the first waveform data, and waveshaping the second waveform data with the envelope to 
form a second processed waveform, 

wherein the step of superimposing a plurality of processed waveforms comprising the 
steps of: 

multiplying each processed waveform with a level-controllable time window; 

filtering at least one of the plurality of processed waveforms generated from the 
plurality of frequency band-divided waveforms according to a frequency band of the frequency 
band-divided waveform associated with each processed waveform; and 

summing the processed waveforms to form the compressed or expanded 

waveforms. 

19. (Previously Presented) A method as recited in claim 18, the step of superimposing a 
plurality of processed waveforms further including the steps of: 

sampling and low-pass filtering the processed waveform generated from the third 
frequency band-divided waveform according to the sampling frequency associated with the 
second frequency band-divided waveform and frequency band associated with the third 
frequency band-divided waveform to generate a third intermediate processed waveform; 

summing the third intermediate processed waveform with the at least one processed 
waveform generated from the second frequency band-divided waveform to generate a second 
intermediate processed waveform; 

sampling and low-pass filtering the second intermediate processed waveform according 
to the sampling frequency associated with the first frequency band-divided waveform and 
frequency band associated with the second and third frequency band-divided waveforms to 
generate a first intermediate processed waveform; and 
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summing the first intermediate processed waveform with the at least one processed 
waveform generated from the first frequency band-divided waveform to form the compressed or 
expanded waveform. 

20. (Original) A method as recited in claim 19, the step of superimposing a plurality of 
processed waveforms further including the step of establishing the time windows to produce 
cross-fading. 

21. -22. (Cancelled) 

23. (Currently Amended) A waveform compression and e xpansion apparatus for compressing-er 
e xpanding a plurality of frequency band-divided waveforms generated from an original 
waveform, each of the plurality of frequency band-divided waveforms comprising waveform 
components of a corresponding frequency band of a plurality of frequency bands, the apparatus 
comprising: 

compression and expansion means with which each of the plurality of frequency band- 
divided waveforms-areis apportioned to a corresponding one of at least two different kinds of 
com pression formats during compression ^ and at l e ast two kinds of formats during expansion and 
each of the plurality of frequency band-divided waveforms-aFei§ compressed in accor dance with 
the corresponding compression format or e xpanded in a direction of a temporal axis by an 
id e ntical amoimt io_provide a corresponding compressed fre quency band-divided waveform: and 

a superimposing means in which, by superimposing the plurality of compressed-er 
expanded frequency band-divided waveforms.-an a resultant waveform that corresponds to the 
original waveform that has been compressed or expanded in the direction of the temporal axis is 
formed; 

wherein said resultan t waveform is ca pable of bein g stored or reproduced. 
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24. (Currently Amended) An apparatus as recited in claim 23 , 

wherein each of the plurality of frequency band-divide d waveforms is gene rated from the 
original waveform by samplin g the ori ginal waveform with a corresponding sampling frequency: 
and 

wherein the compression and expansion means executes compression and expansion 
processing for each frequency band-div ided waveform of th e plurality of freque ncy band-divided 
waveforms with a corresponding processing period that is based on the corres ponding sampling 
frequency at whic h the origin al waveform was sampled to generat e the frequency band-divided 
wavefonn as long as the frequ e ncy band divided wav e form which possesses the waveform 
component of a fr e quency band in the plurality of fr e quency band divided waveforms, and forms 
compressed or expanded waveforms that correspond to the frequency band divid e d waveforms . 

25. (Currently Amended) A waveform compression and expansion apparatus for compressing-e? 
expanding a plurality of temporally divided waveforms, comprising: 

a processing format specification means in which a corresponding compression 
processin g format of a plurality o f compression processing formats is specified for each of the 
plurality of temporally divided waveforms during compression, said plurality of compression 
processing formats including at least t wo different compr ession processing fo rmats, e ach of the at 
least two different compression proce ssing formats for co m pressing waveforms and a plurality of 
processing formats is specifi e d for each of th e plurality of t e mporally divid e d waveforms during 
expansion ; and 

a compression and e xpansion means in which compression and expansion processing is 
performed on each temporally divided waveform of the plurality of te mporally divided 
waveforms to compress or e xpand the temporally divided waveform in a direction of a temporal 
axis according to the specified compression and expansio n corresp onding compression 
processing format to provide a c orrespondin g result ant temporally divi ded wavefo rm that is 
capable o f being stored or rep roduced. 
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26. (Previously Presented) The method of Claim 8, wherein the delimiting location is a zero- 
crossing. 

27. (Previously Presented) The method of Claim 8, wherein the delimiting location is an energy 
peak. 

28. -31. (Cancelled) 

32. (Previously Presented) The method of Claim 17, wherein the delimiting location is a zero- 
crossing. 

33. (Previously Presented) The method of Claim 17, wherein the delimiting location is an 
energy peak. 

34. (New) A waveform expansion apparatus for expanding a plurality of frequency band-divided 
waveforms generated from an original waveform, each of the plurality of frequency band-divided 
waveforms comprising waveform components of a corresponding frequency band of a plurality 
of frequency bands, the apparatus comprising: 

expansion means with which each of the plurality of frequency band-divided waveforms 
is apportioned to a corresponding one of at least two different kinds of expansion formats during 
expansion, and each of the plurality of frequency band-divided waveforms is expanded in 
accordance with the corresponding expansion format in a direction of a temporal axis to provide 
a corresponding expanded frequency band-divided waveform; and 

a superimposing means in which, by superimposing the plurality of expanded frequency 
band-divided waveforms, a resultant waveform that corresponds to the original waveform that 
has been expanded in the direction of the temporal axis is formed; 

wherein said resultant waveform is capable of being stored or reproduced. 
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35. (New) The apparatus as recited in claim 34, 

wherein each of the plurality of frequency band-divided waveforms is generated from the 
original waveform by sampling the original waveform with a corresponding sampling frequency; 
and 

wherein the expansion means executes expansion processing for each frequency band- 
divided waveform of the plurality of frequency band-divided waveforms with a corresponding 
processing period that is based on the corresponding sampling frequency at which the original 
waveform was sampled to generate the frequency band-divided waveform. 

36. (New) A waveform expansion apparatus for expanding a plurality of temporally divided 
waveforms, comprising: 

a processing format specification means in which a corresponding expansion processing 
format of a plurality of expansion processing formats is specified for each of the plurality of 
temporally divided waveforms during expansion, said plurality of expansion processing formats 
including at least two different expansion processing formats, each of the at least two different 
expansion processing formats for expanding waveforms; and 

an expansion means in which expansion processing is performed on each temporally 
divided waveform of the plurality of temporally divided waveforms to expand the temporally 
divided waveform in a direction of a temporal axis according to the specified corresponding 
expansion processing format to provide a corresponding resultant temporally divided waveform 
that is capable of being stored or reproduced. 

37. (New) The apparatus as recited in claim 23, 

wherein the compression means is configured to compress each of the plurality of 
frequency band-divided waveforms by an identical amount. 
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38. (New) The apparatus as recited in claim 34, 

wherein the expansion means is configured to expand each of the plurality of frequency 
band-divided waveforms by an identical amount. 
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